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High Current Arc Welding Technology of Aluminum Alloy
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Abstract

Aluminum alloy, Al5083-0, is one of candidate materials for the LNG storage tank, because of its excellent
weldability, cryogenic characteristics, and corrosion resistance. The good weldability of Al5083-O is very

important in LNG storage tank manufacturing.

In this study, high current metal inert gas(MIG) welding process was used to get one pass welding of
thick plate aluminum alloy. Bead on plate(BOP) welding was performed to evaluate the effect of welding
conditions on the height of bead and depth of penetration. The optimum welding conditions were derived
to get one pass welding of the thickness of 14.5mm. The mechanical properties of the welded joint were
evaluated. The cross-sectional macro test, tensile test, and bending test satisfied the class rule.
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Table 1 Chemical composition (wt, %)

Material| Si |Fe| Cu | Mg | Zn | Mn | Cr | Ti | Al

A15083-0]0.1410.17/0.01| 4.8 {0.02|0.98|0.01{0.02| Bal.

4.3 0.510.1
Al5183 | 0.4 0.4 0.1 59 0.25 ~1.0l~0.3 0.15| Bal.
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Fig. 2 Dual shielding torch
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Table 2 Bead appearance and cross section

Welding
condition

Bead appearance

Cross section

1704/29.3V]

U70A/31.7V]

1704/33.6V]

520A/30.6V

520A/33.1V]

560A/31.2V]

560A/33.4V]

560A/35.5V

6204/31.2V| f

620A/33.3V]

6204/34.1V)

Table 3 Cross section analysis

14.5mm

8.0mm

Fig. 3 Join groove and dimension
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Table 4 Back bead and cross section of groove weld

. — - Welding Bead appearance Cross section
Welding condition Cross section condition (Bottom)
Current Voltage Bead width penetration

A) (V) (mm) depth(mm)
29.3 26.9 11.3 450A/30.7V

470 31.7 29.9 12.2
33.6 29.3 12.5

590 30.6 28.1 13.0
33.1 28.4 14.0 510A/29.3V : —
31.2 27.7 14.3 Pk

560 334 31.2 16.5
35.5 31.6 16.8
31.2 30.7 17.5 e &

620 33.3 32.7 19.5 5504/29.6v
34.1 34.0 19.7
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Fig. 4 Tensile test result of groove weld

Fig. 5 Bending test result of groove weld

Hardness (Hv)
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Fig. 6 Hardness characteristic of groove weld
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